There is a big variety of structure types for MPn 2 (Pn = N, P, As, Sb, Bi) compounds with promising properties. Pyrite-type SiP 2 served as a model compound for DFT calculations on electronic structure in both direct and momentum space as well as IR-and Raman spectra [1] [2]. The calculations were extended to the system SiP 2-x As x where P was successively substituted by As [3]. An ordering scheme derived from the pyrite structure type according to [4] resulted in hetero-and homoatomic dumbbells with the first clearly preferred over the latter due to dipole momentums from the charges of P (-0.8 e) und As (-0.3 e).
There is a big variety of structure types for MPn 2 (Pn = N, P, As, Sb, Bi) compounds with promising properties. Pyrite-type SiP 2 served as a model compound for DFT calculations on electronic structure in both direct and momentum space as well as IR-and Raman spectra [1] [2]. The calculations were extended to the system SiP 2-x As x where P was successively substituted by As [3] . An ordering scheme derived from the pyrite structure type according to [4] resulted in hetero-and homoatomic dumbbells with the first clearly preferred over the latter due to dipole momentums from the charges of P (-0.8 e) und As (-0.3 e).
Here we present an extension of the calculations to different structure types not only with dumbbell but also with strand-like structures. In addition to the system SiP 2-x As x , related compounds with either different metal or different pnictogen atoms were taken into consideration. New ordering schemes could be derived leading to the occurrence of distinct preferences and tendencies within the 5 th main group. With a special focus on the 1:1:1 stoichiometry, the examined compounds were evaluated in terms of thermodynamic stability and hence the possibility of being capable of synthesis. . The mercury ordering with respect to primitive Xsupercells points out the structural relation to cubic perovskite SrTiO 3 and allows for a systematical understanding of the whole family of the 3:2:2 mercury sulfo-, seleno-and tellurohalogenides which crystallize in a variety of different crystal systems.
There is a large amount of possibilities to synthesize Hg 3 S 2 Cl 2 , but a specific reaction control is still missing.
The investigation of the relative and thermodynamic stabilities of those structures with DFT methods includes the newest polymorph (δ) [8] and leads to the prediction of more potential structures.
The chemical nature of the heavy element Hg requires calculations at a full relativistic level. To gain insight into the bonding situation, band structure calculations with the full potential local orbital method (FPLO) [9] have been performed and partial densities of states have been analysed. In the structure of the title compound, which was characterized by X-ray crystal analysis, and it has monoclinic space group p2 1 /c, and a= 10.330(17) Å, b= 9.397(15) Å, c= 13.695(2) Å, V= 1252.1(3) Å 3 , and Z= 4. B3LYP theoretical method with DZP basis sets calculations nicely reproduces the X-ray experimental geometry, molecular orbital levels and the other structural properties for this complex.
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